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COVER_PHOTO:

Westbound State Route 50 at the three-level interchange with
Routes 99 and 80 in Sacramento. The Department of Motor

’ Vehicles building is in the background.
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SYNOPSIS:

The California Photolog System is a sequential file of 35mm
color pictures showing the highway from the drivexr's vantage

point.

Across the top of each picture is a 15~-digit binary coded
decimal number which indicates the date photographed and the

location within the highway system.

Longitudinal and transverse measurements may be obtained

directly from the film viewer.

Film viewers and libraries are located throughout California
at the 11 District offices and the Headquarters office in

Sacramento.

Duplicate film strips, slides, and black and white or color

prints are easily obtained.

Ninety percent of photolog users are from the Traffic, Planning
and Design Departments. Other users include Administration,

Claims, Operations and Right of Way.

Typical uses include gathering of accident information and
inventory data for updating computer files, determining
scenic highways and roadside rest areas, court cases,

determining sign messages and reviewing accident locations.

KEY WORDS =
Photolog, microlog, visual inventory, highway record system,

sequential photos, accident surveillance.
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SUMMARY AND CONCLUSTON :

In order to effecfively manage a highway system, it is
necessary to haﬁe a great deal of information about the
system. We havé to know what is out there on the ground.
The information should be readily accessible and in a form
which suits the many various needs. In the old days, the
basic form of this information was the as-built plans. We
have since found it useful to encode some of the information

into computer files.

The photolog.dupiicates to some extent the information we
‘have on the as-built plans and in the computer, but it also
includes a greaﬁ‘déal of additional information. More
impoftantly.it displays this information in a way which is

much more comprehensible for many users.

In summary, the ﬁhotolog system is proving to be a valuable
tool to aid in the overall management of the highway system,
and as our experience with it continues we are finding new

uses which were not contemplated when we began.
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I. INTRODUCTION:

california's photologging system was officially called the
» "Microlog System" in the Highway Safety Project Grant approved

by the U. S. Department of Transportation.

A definition of photologging included in a guestionnaire sent
to us by Mr. Robert E. Bowling from the State of Georgia is
as follows:
"Photologging - is the photographing of highway oxr road
facilities so that features such as dimensions, culture,
geometrics, and structures will be available in a photo-
graphic file or library for use by operating and admin-

istrative groups of the highway department.”

We would have to agree that this definition describes our
"Microlog System". When our system was being developed we
considered using "microfilm" readers, hence,the term "microlog".
Whatever the namé, the end product of micrologging or photo-
logging looks like a real time and money saver for the State

of California,.

A. History:
> | California Divigion of Highways contracted with Aeﬁo
Service Corporation of Philadelphia, Pennsylvania to
do sample photologging in June of 1961; but real interest
was not aroused until May of 1968 when we reviewed the
Oregon Photolog System. About this time we also looked
into a system developed by Frank Abell Photo Patrol

Service, Inc., of Inglewood, California.
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In February 1969 Mr. G. L. Russell, then State Traffic
Engineer.proposed the photolog project and requested

financing with a Federal Highway Safety Project Grant.

In July of 1969 a test run was made with a 35mm system
developed by Instrumentation Marketing Corporation of
Burbank, Caiiforhia. The test was under the direction
of William R. Chéney, supervisor of the photographic
‘section of ﬁhe Department of Public Works. Mr. Russell
was ;ssured 5y Mr., Chaney that this system would give

us the quality of end product we wanted. The National
Highway Saféiy Bureau approved a grant for the "Microlog

System" project in September 1969,

Mr. Alvord Co Estep replaced Mr. Russell as State Traffic

Engineer and assumed responsibility for the project when

the first uéﬁble photographs were taken in June of 1970.

The entire iS,OOO-mile State highway system was completed

in both directions of travel by December 1971.

'State Highway System:

The California Division of Highways maintains its
Headquarters office in Sacramento. Eleven district
offices are located throuéhout the State. They are
responsible for the portion of the 15,000-mile State
highway syé%ém iﬁ their respective digtricts. See the
map in-Appeﬁdix B for locations and names of District

Photolog Coérdinators,
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California's State highways range from narrow dirt roads
to an all-paved, l7-lane, single-direction approach to
the toll plaza at the San Francisco-Oakland Bay Bridge

(Route 80).

State higﬁWay elevations range from 200 feet below sea
level {(Route 86) near the Salton Sea to 9,624 feet above
sea level over Sonora Pass (Route 108). There ére
higher and lower roads in California, but they are not
on the State highway system. Terrain ranges from barren

desert to dense redwood forests.

The photolog is providing a wealth of information on all
this assortment to the user in the comfort of an air-

conditioned building miles away.

Objective:

Accident locating and analysis involve the study of the
accident report in association with the highway plans
and traffic data. Assigning post mile locations with
just this information is oftentimes particﬁlarly
difficult. On-site inspection to determine accident
locations is the best method, but the cost of this
makes it practical in only a few incidents. The proper
locating of accidents is extremely important to the
planning of safety‘improvements. The photolog system
will supplement the accident report information insuring
a more accurate post mile coding of all accidents and

better accident surveillance.


http://www.fastio.com/

—6—

In the stud§ of accident concentrations or hazardous
locations,:é pictorial reference is invaluable. Most
studies require a review of the traffic data inventory
and an on-site inspection of the highways. Field trips
are not always possible and often are carried on by
somgone other than the person making the analysis. For
’a‘satisfactory énalyéis these two functions should be
carried on-Simultaneously. The most practical way of
doing this is to have a current file of sequential
-phdtographéftaken from the driver's vantage point.

This will not only show all the inventory and natural
elements but Will provide the additional advantage of
seeing all of them in their true spacial relationship.
y:) more~rapié and better analysis will be obtained leading

to early improvement or correction of any deficiencies.

D. Method of P;ocedure:
The photoloé is a file of color transparencies providing
ra complete Yisual inventory of all highway record system
informatioﬁ; Pictures were taken at 0,0l-mile increments
showing theiState highway system from the driver's eye
level from goth directions along the highway. The format
is 35mm sinéle ffame with wide field of view. Using a
binary coded nﬁmbering system, data was recorded on
each frame ;howing date, county, route and mile. Each

‘district has its'own file and reader. In addition, there

is a master file and a reader in Headguarters.
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Photography was performed by State forces using a

specially equipped State wvehicle.

IT. PHOTOLOG SYSTEM:

The system consists essentially of a 1970 Ford Econoline

Van, an Automax 35mm Cine/pulse camera with an automatic

exposure control, an Adtrol photo-digital recording system

which places 15 rows of binary coded decimal numbers on

the top of each picture, a fifth wheel for accurately

measuring distance and triggering the camera, editing

equipment and Vanguard Notion Analyzer projectors for

viewing the final product.

Key items include:

A.

www . fastio.com

35mm color negative film is used.

15 rows of binary coded decimal numbers are printed

at the top of each picture.

A fifth wheel is used to accurately measure off 1/100

mile increments and trigger the camera.

Film readers are of the "action editor" type allowing

& sense of motion.
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Some of the advéntages of these items are as follows:
A, Film: " |
1. .The use‘of 35 mm film allowed us a larger
choice of proven time-lapse cémeras. There are
severalvmakes of cameras with data chambers. The
extra room inside the camera allowed direct internal

placement of the binary digits on the film.

2. The usefﬁf negative film allows us to edit before
we haverpositive prints made for the film readers.
Incidenéally, Ehe film is large enough that a person
can rga& the‘binary code without placing the film
\,“ in a viewer, Thig is a time saver when selecting

individual frames for paper prints.

B. Binary Coded Decimal System:

1. The 15 rows of binary coded decimal numbers allow
us to sﬁow the following:

1. Day, Month, Year - 4 digits

2. County - - 2 digits
3. Route number - 3 digits
4, District - 1 digit
5. Odometer mile - 5 digits
to 999.99
15 digits

See Appendix A for examples.

The digits are not limited to the above information

but could easily stand for a city, street, address,

ClibPD www fastio.com
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time, altimeter or clinometer reading, elevation,

percent cross slope or any other codeable item.

2, Data inserted in the console is automatically and
simultaneously entered into the camera via a con-

necting cable.

The console allows the operator to continuously
monitor what is being imprinted on the film and
he can rapidly change data as needed-~-say to correct

for a meandering county line.

3. Data inserted across the top of each frame takes
up only about 25 percent of the film area and allows

the use of the full frame width for the picture.

Fifth Wheel Measurements:

A bicycle type wheel is trailed behind the photolog

truck and triggers the camera every time it measures
1/100 mile. The wheel is capable of very good accuracy
if time ig taken to pr0perl§ calibrate it between

known mileage points. ﬁe once measured 70 miles of
freeway and missed closing by only 1/100 mile or one
picture. This is an accuracy of one in 7,000! We
generally average less than one-half of one percent
error—-—-1/100 mile deviation every two miles. Some of
our runs exceed 100 miles and a cumulative error of

only one-half percent amounts to one-half mile.
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D, Action Film Viewers:

Vanguard Motion Analyzer projectors were selected because
they provide "continuous" wviewing at any frame rate up
to 24 frames per second. A special base for projection

on a standard motion picture screen ig available.

‘The motion feature provides a great sense of feel for

the road-—similar to driving in a car. At the top projec-
tion speed, the apparent rate of travel is in excess of
800 miles peﬁ hour--faster than the speed of sound!

y _
ITTTI. FIELD PROCEDURES:

2. Itineraries are planned relative to geographic area,
climate and sun angle using the State Highway Log and
district maps. The California State Highway Log is a
continuous log of the various highway legislative routes
as they existed on December 31 of each year. Computer-
printéd pagés show route, post mile, odometer mile,
length, ﬁumbér of lanes, construction date, bridge
numbers, avé?age daily traffic and whether freeway,

expressway or conventional highway. (See Appendix B)

B. Each route is usually photographed in its entirety
within a distrigt to avoid mistakes in mileage and to

reduce editing time.

C. Whenever practicabie, routes are traveled westerly in
the a,m, and‘easterly in the P.m. to take advantage of

the sun angle.
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http://www.fastio.com/

~11-

D. Restationing occurs at district boundaries, county lines

and route changes.

E. A two-man crew works for one week in the field accomplishing
from 600 to 1,000 linear miles (300/500 both ways), driving

at highway speeds of 65-70 mph when practical.

F. Data is logged on daily work schedules, standard district

maps and in the State Highway Log.

G. At the end of each week the rolls of film are sent by

Greyhound bus to Cine-Chrome in Palo Alto for processing.

Photologging can be tedious, and it's not wise to work a crew
more than one week at a time. We use two men in the van
because the driver would be too busy with mapé, highway
logs, work sheets and monitoring the console to keep his
undivided attention on the road. Visibility in the van is
restricted due to the eguipment, and the second man results

in a safer operation.

In a typical operation the crew plans a 200- to 300-mile
day. A photologging day extends from sunrise to sunset or

= as long as light permits. A typical day in mid-summer would
permit about 12 hours of filming. At the beginning station
the crew drops the fifth wheel and checks tire pressure,
cleans the windshield. camera lens and camera. They set
the shutter and adjust the exposure control. The eguipment

is turned on, the camera loaded, and the proper data is

ClibPDF - www .fastio.com
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manually preset into the recording equipment. The preset
button is depressed and‘fhe odometer mile is set to ascend
or descend, and é few blank‘exposures are made. The camera
- is triggéred by bulses sent by the fifth wheel and a switch
can furn the pulses off or on. The fifth wheel switch can
be thrown either £from a moviné start-or standing start to
begin a run. At the end of the run the £ifth wheel switch
is thrown off ané more blank exposures are made, the work
sheet is completed and the Highway Log is marked for a
permanent record of work completed, Blank frames are made
between scenes to aid the editor when splicing the film and

as a precaution against possible light leaks if the magazine

is removed,

A. Travel Speed:

The amount of edge mdvement, or blur, in an individual

frame is a function of forward travel speed.

We have found that the following shutter and travel
speed combinations give us acceptable photography.

1/1000 gsecond ~- up to 80 mph

1/500 " -- up to 40 mph
- 1/250 " -— up to 20 mph
1/125 " -~ uyp to 10 mph

We are able to photolog at 1/1000 second shutter speed
most of the time with our £2.8 lens and negative color

film rated at ASA 100.

ClibPD www fastio.com
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Under very low light levels we can rate the film speed
at ASA 400 and obtain special processing to compensate
for the under exposure. At the higher film speed rating,
some shadow detail is lost; therefore, we prefer not to

do this unless absolutely necessary.

Travel speeds as slow as 10 mph were only necessary
through heavily forested areas such as the coastal
redwoods because of the very low light level, even at

high noon.

High fog has not been a problem because therlight level
is usually adeguate. We cannot film in a low fog due

to limited sight distance.

B. Mileage Svstems:

California records mileage three ways:

1. Post Milé ~ The official State mileage system was
established from odometer measurements and as-built
plans in 1964, This system uses equations for
changes in length resulting from realignment projects,
etc., Difficulty in locating equations in the field

precluded their use in the Photolog system.

2. County Odometer Mile - The county odometer mile
begins with zero at each county line or beginning
of route. The mileage is recalculated when a change

ig made in route length in oxder to avoid an equation.

ClihPD wwwLfastio.com
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This system was adopted for the Photolog project
because it is free of equations, and the breaks at
county lines give us a chance to correct mileage

and not carry cumulative errors.

Discrepancies between photolog mileage and county
odometer mileage occur at large interchanges. Federal
reporting ﬁractiées provide that mileage be reported
from rouﬁe to route along the main line. This necessi-
tates the use of "non-add" mileage for that portion

cf a diréct connection beyond the intersection of

two routes. This area is not photographed under

the photolog project because the ramp and collector

road mileage system is not yet complete.

3. Route Mile - Route mile begins with zero at the
beginning of a route and continues to the end of

the route without changes at county lines.

The post mile system is our official log of State
hiqhways;'and in case of discrepancies between
photologimiles and post miles, post miles are con-
sidered'éccurate for reporting. This is because
our computer master file ties all its data to the

post mile system.
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Mangoﬁer:

We started the project using only one man in the photo
van., We soon found fhat, with the amount of maps,
mileage’logs and charts he had to use, plus the limited
vigibility in the van due to the camera and other equip-

ment, is was unsafe and inefficient.

We recommend that two men, a photographer and someone

familiar with the post mile logs, travel with the photo

van at all times.

We completed the project using 11 photographers and four
engineering technicians on a rotating schedule to man

the photo van. The men rotated weekly.

IVv. EQUIPMENT:

Al

wavwfastio.com

Photolog Van:

A Ford Econoline Van, 302 Cid V-8 Engine, Model E-250

105 Window Van with Cruise-O-Matic transmission and roof-
mounted air conditioning was selected. This van was
modified with a 65-amp altenator, a special voltage
regulator, an additional heavy duty battery in parallel
with its existing battery and a viking T-Bar suspension
seat made by Bostrum, Cat. No. 27561H. A narrow desk

was built in behind the driver's seat and a Hadeo Model
772GS refrigerator of six cubic feet capacity installed.

Two propane tanks were installed with an automatic
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cross—feed valve for the refrigerator. The tanks hold
enbugh gas to operate the refrigerator for about two

weeks.

Apprbximately 60,000 miles were driven to photograph the

30,000 direction miles of highways.

The brakes were relined and the automatic transmission

was rebuilt during this mileage.

A van was selected because there is.no hood to block the
camera view. The wide angle lens includes a view approxi-

mately 20 feet in front of the van to infinity.

B. Camera:

The camera ié an Automax G-3 (115 VAC drive) pulse camera
with a four-sprocket pull down. It has a variable shutter
with shutter speed of 1/1000, 1/500, 1/250 and 1/125
second exposﬁre durations. It is equipped with a 24mm
£2.8 Auto Nikkor lens agh an APEX-35 automatic exposure
control. Six 400-foot Mitchel magazines accompany the
camera., The camera is mounted with a Huber-mount,

Type 195, Model D. A bracket attached to the dash

supports the mount and camera. (See Appendix B)

The camera lens had to be removed in order to change the
shutter speed. The camera was modified after completing
the photolog to include an external shutter speed adjust-

ment and a heavy-duty lens mount.
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C. Console:
The console was designed by Photo-Sonics in Burbank
and contains the power supply, the Adtrol Unit and the
control pahel. The control panel has a frequency meter,
a 110v voltmeter, a 28v Voltmeter and switches for cine
burst, pulse, power, Adtrol unit, camera, automatic
exposure control, fifth wheel interrupter, and frame counter
and reset. Incorporated in the Adtrol panél is a wvisual
odometer mile readout, a forward and reverse odometer
mile switch, a ready lamp, five preset mileage thumb-
switches, ten fixed data thumbswitches, a test button

and a preset button.

The data is recorded with an Adtrol Model RKBCD-15/10
Photocorder (15 rows of binary coded decimal numbers,
i.e., 1, 2, 4 and 8). Data is entered into the camera

via a 65-wire high voltage cable from the console.

The electronics in the console are sensitve to high
heat., Sometimes when the ocutside air temperature

- exceeded 100 degrees and we were in stop-and-go traffic,
the airconditioner would stop and then the console would

operate erratically.
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D, Fifth Wheel:

The entire system is triggered by a fifth wheel ordered
from LABEco;‘Mooresville, Ind. This wheel was modified

by the Adtrol Co. in order to produce a properly shaped

electrical ﬁulseo

Corréct miléage is verf sensitive to tire pressure, and
pressure is difficult to set exactly. It is especially
difficult to set?accurately with a hand pump and guage.
You can lose up to 2 psi every time pressure is checked.

This is because the volume is small in the tire and even

a small loss of air results in lost pressure.

Bicycle tires are not satisfactory for use on the fifth
wheel, A “sﬁlky" tire that is used in horse racing is
required. This tire has a flat tread and is of uniform

diameter.

The truck cannot be reversed safely without lifting the

wheel. You must get out of the truck to 1lift the wheel,

Tire life is approximately 10,000 miles.
' .

E. Power Supplys:

The photologlvan was equipped with two,-l2-volt batteries
in parallel'which were charged by a heavy-duty, 65-ampere

rated alternator,
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The Automax G-3 Camera reguired 115 VAC for the main

drive motor and 28 VvDC for the film takeup motor.

A power sﬁpply in the console changes the output of
the batteries to 28 VDC and 115 VAC. The voltage
regulator in the van could not prevent'voltage spikes
from damaging the diodes in the power supply; S0 a
special voltage regulator designed by Gulton Industries
was installed to protect them. This solid-state

regulator is mounted under the passenger seat.

V. EDITING:

A. Upon receipt of the processed negatives from the con-
tractor, the editor cuts and splices the rolls'to match

the route order shown in the State Highway Log.

B.. When he has enough for a complete roll (cutoff points
were predetermined), he splices three feet of clear
leader on each end and labels one end with the district

and roll number,

C. Completed rolls of negatives are sent to the contractor

for two rolls of positive transparencies.

D. Positives returned from the contractor are labeled at
each end with the correct district and roll number. One
roll is kept in a labeled can in Sacramento and the other
is put in a labeled can, packaged and shipped to the

district via United Parcel Service.
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'E.' A complete description of the limits of the county,
route and odometer mile is logged. The film log contains
corresponding odometer mileage from the status of highways

and it is possible to compare the two for any deviation..

One copy of the film log is shipped with the district's
film positives and one is sent to our Photo Lab with the

negatives.

A. Editing Equipment:

l. Ediola, 35mm Pro-35 Action Viewer with footage

counter.. S05~131-5610

2. Harwald'35mm'Splicer'Model C-8-1/16" splice.

S0S-143-5994

3. HFC Editing table. No.2-30" H x 28" W x 60" L.

S0S~150-6374

4. Two each 35mm Rewinds - Moviola Model WB-(2-35mm

split reels). $0S-138-5817

5. PFour eaqh 35mm split reels-HFC Aluminum (1000 foot)

Model A-135. 8S05-154-6558

6. BAn adequate supply of 400-foot reel cans (1500)

for posiéives. Eastman Kodak Co.

7. BAn adequate supply of 35mm film cores. Eastman

Kodak Co.

ClibPD waww.lastio.com
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4000 feet of clear film leader (3-foot leaders at

each end).

ll-dry splicers. Hudson Model HD-35
2 dozeﬁ pair white gloves

8 ounces film cement

8200 inches clear magic mend tape (double 3 inches

each end for labeling).

6 silver blueprint pencils (foxr labeling).

12 one-ounce black felt tip markers (label cans).

B. Length of Film Rolls:

Our camera magazines hold 400 feet of film or 64 miles

of highway. Many of our routes are short enough to fit

on one roll and so we decided to edit to this size.

It now appears that the 100-foot rolls have advantages

over the longer rolls. Some of the advantages include:

1.

ClihPD wwwLfastio.com

They are wound on reels instead of cores and thus

do not require split reels for projection.

Less time is needed to find a scene within a roll
because only 16 miles instead of 64 miles are on

each roll.
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3. Short roﬁtes can be put on a small roll instead of
being sandwiched in with several routes on a longer

roll.

a

4. Less storage space is required. small rolls can be
placed in a drawer cabinet and the total volume will

be less Ehan that required for open shelves.

5. The loo-foot rolls will fit many of the Microfilm
readers ;vailable. Black and white prints can be
made on some Microfilm viewers directly from the

positives.

6. Shorter rolls may be an advantage when updating.
An entire roll (16 miles) could be replaced instead

of splicing into larger rolls.

C. Film Numbering:

Film positives are labeled at each end with a silver
blueprint marking pencil on clear mending tape. This
method works better than ink or felt tip pens and appears
to be more stable. A second piece of clear tape is

placed over the pencil notation to prevent rubbing off.

The rolls are labeled with the district number followed
by a hyphenvand a two-digit roll number. Even numbered
rolls are highways f£ilmed in ascending mileage, i.e.,

roll 22 might show odometer mile 0.00 to 52.00. Roll

ClibPD www fastio.com
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numbers start with number 10 in each district in oxrder
to be an even number. Roll No. 23 in the above instance

would contain descending odometer mile 52.00 to 0.00.,

While a 400-foot roll can contain up to 64 miles of
highway, most of our rolls contain about 40 miles.
Some routes were too long for one roll and were cut

into two or three shorter rolls.

The rolls-normally contain a single highway route in one
direction of travel. Several short routes would be

combined into a single roll in one direction.

LIBRARTIES:

Bach district has a Vanguard projector and a set of 50 to
80 rolls, 2,000-3,000 miles, of f£ilm for that district.
District 07 in Los Angeles has two projectors and two sets

of film.

A Photolog Coordinator in each. district is responsible for
aiding and instructing others in the use of the system. He
keeps records of use and savings and handles reguests for

updating. The savings are usually the cost of field trips

that are not required after viewing the f£ilm.

The Sacramento Heédquarters Office keeps a complete set of
films of the entire 30,000 miles representing every district.
A complete set consists of 686 rolls with an average of
about 44 miles in each roll. A duplicate set costs approxi-—

mately $20,000.

www . fastio.com
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The film cans are stored on edge in racks. A rack will
store 17 cans on a three-foot shelf, A total of 123-
linear feet of shelf space was required for the complete

set in Sacramento. Each district requifed space equivalent

to one small bookcase.

A. Projectors:

Thirteen Vanguard projectors, Model M-35CS with projection

stand Model S-13, were purchased under the Federal Grant.

One projectién stand Model S-1 and a three-inch lens were
also purchased for Headgquarters' use so that a large wall
screen can bé used at conferences and public meetings.
(Note: A four-inch lens would be a better choice, also

a 750-watt bulb provides a brighter image.) 2ll these

units are table-top models and a stand with wheels is

desirable.

Two split reels, HFC Model A-135, are needed for each

projector because the film is wound on plastic cores

instead of reels.
A darkened rbom ig desirable for viewing.

1. In an attempt to find other methods of viewing the
films, 2 roll of 35mm photolog negatives was optically

printed ?s a lémm pogitive for comparison purposes.

ClibPD W /'\V’I(E‘;Sl\() com
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The 16mm film was projected with an L&W time-lapse
projector onto a beaded screen and onto ground glass

by rear projection.

The resolution of the 16mm print suffered as compared

to a 35mm print.

Sign messages that were readable on three to four
frames of the 35mm print could only be read on one

or two frames of the 16mm.

The 16mm projector was more critical in focusing,
and refocusing was necessary whenever one frame was

viewed for more than a few seconds.

In running mode the 16mm offered flicker~free images
at any speed--a desirable feature. Other good
features include smaller sized projector and film
rolls with attendant smaller space requirements for

equipment and film storage.

The area of a 16mm frame is approximately one-fourth
that of 35mm, and 100 feet of 1l6émm is equal to 200

feet of 35mm film.

Examples of 16mm direct-positive film appeared much
clearer than examples of 16mm negative to positive

copies,

ChibPDF - www.fastio.com 7 ) O
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The negative-to-positive method is desirable when
multiple copies are needed and when preservation of

the original is required.

2. Microfilm viewers produced by Eastman Kodak, 3M
Company and others have the ability to make black

and white prints from the £ilm.

Prints made from the negatives lacked contrast,
probably‘due to the orange color of the negatives
acting like a “"safelight". Prints made from
positiveé have much more contrast, but the printing

process reverses the image into a negative.

These viewers lack the "continuous" wviewing which
imparts a feeiing of motion that is available on

the Vanguard projectors.

3. Filmstriﬁ projectors (half-frame 35mm) can be used
but they are awkward to use with large rolls of film;

and they have to be advanced manually.

Eagtman Kodak makes a $40 adapter for projecting
half-frame film strips from their Carousel projectors.
Oour legal staff have used these to project short

strips of f£ilm for the jury in a court of law.

ClibPDF - www .fastio.com
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B. Prbﬁector Template:

We can measure distances along the centerline of travel
. quite easily to within a few feet by using the binary
coded mileage on each frame and estimating the in-between

distances.

We photographed a grid on the pavement and made a template
for the film viewer., We are able to use the template to
measure horizontal widths to within inches. (See appendix

for sample grid)

VII. COSTS:
A Federal Highway Safety Bureau Grant provided financing
with the Staﬁe putﬁing up in-kind matching funds. The in-kind
funds are the costs expended by the State for doing other
related traffic safety work—--in this case,accident coding.

In-kind funds are not part of photologging and were not

included when calculating costs.

Tt cost nearly4§9 per one-way mile of photography. This

included all labor, eguipment and material.

We estimate that a complete rerun of the 30,000 miles would
cost about $150,000 or 55 per one-way mile because we would
;' not have to purchase equipment again, i.e., camera, console,

film readers, editing equipment, etc.

ClibPDF - www .fastio.com
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The cost per one;way mile of photography calculates as
followsé
Initial
(Includes Dev. Cost & Equip.)

Project Cost £260,000 = $8.67
Total Miles 30,000

Rerun
(No new equipment)

'Est.$150,000 = $5.00%
30,000

*includes negative and two positive prints

2 cost breskdown is as follows:

Equipment $110,000
Negatives‘ 44,000 (negative)
Prints _ 42,000 (two positive prints)
Staff . 64,000
$260, 000

Cost per photo = 9 cents

400-foot roll of negative film = $85 (with processing)

400-foot roll of positive film = $40 (with processing)

Truck rental is 7.8 cents per mile and includes all maintenance
and fuel. We believe the equipment (truck excluded) should
be good for 25 million pictures or enough for eight complete

trips through our highway system.

*
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Maintenance costs on photo equipment are estimated to cost
$2,000 per year. Reserves for updating equipment are esti-

mated at $4,000 per year.

A. Uses:

Some uses made of the photolog include:

1. Gathering intersection data for our computerized
master file in connection with the Traffic Accident
Surveillance and Analysis System (rasAs). Districts
claim they can get 85 to 90 percent of the data
needed by viewing the films and are saving about
five hours of field work for every hour of viewing.
While viewing the £ilm they can see if the inter-
section has signals and lighting, channelization,
mediang, islands, cﬁrbs, étop gsigns, pavement

markers, etc.

2. Our claims people are using the system to provide
data for several legal cases pending against the
State of California. This may result in cases

being thrown out of court by the conclusive evidence

in the photos.

3. Review of fatal accident scenes on the Photolog
System has become standard procedure for the Traffic
Engineer. The ability to make a quick appraisal of
an accident site can hasten any necessary corrective

action.

www . fastio.com
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The workload varies from district to district in

our Staté and work is sometimes "farmed out" to
other districts in order to effect manpower leveling.
The photolog has been of great value here. A design
group is able to communicate with another district

while each is viewing identical photography.

Invariabiy during the course of project design,
various items of information are desired which can
be obtained by visual inspection of the site. Where
the project is along existing alignment, these needs

are quite often satisfied by the photolog film.

The system has proven quite useful in the course
of replying to miscellaneous correspondence regarding

roadway conditions and signing.

The Maintenance Department is using the system

to view sites before issuing encroachment permits.
They also plan to use the system to aid their
superintendents in reviewing road conditions with

their foremen.

Management is using the system to familiarize them-
selves with specific locations brought to their
attention by district reports, private citizens and

the Legislature.
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9. It is being used by our Outdoor Advertising Section
to check roadside billboards for compliance with

~- the nation's Highway Beautification Act.

. ' 10. Our Materials and Research Laboratory recently
purchaéed a projector to use the photolog films.
They will view films over a number of years to

determine pavement wear rates by type and location.

11. Nearly evefy Department viewing the photolog has
found some use that can save them time and money.
New uses are being disclosed every monthly reporting

period.

B. Us_ers :

Principle users so far include the following:

Percent

of Time Benefit/Cost

Used Ratio
Administration 1 —_
Claims ' 2 3:1
Design 10 6:1
Opexations 5 9%:1

T Planning 12 4%:1
Right of Way 2 1%:1
Traffic 68 As1
100%

Average Ratio = 4:1
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Nonstate empioyees using the system include city traffic
engineers, county road supervisors, outdoor advertising
people, private traffic researchers and claims adjusters

for insurance companies.

The photolog is considered a "writing” under the California
Public Recoras Act; and as such, is open to inspection at
all times during office hours of the State agency; and
.every‘citizeh has a right to inspect it. 2An exception

is when the photolog pertains to pending litigation

to which the public agency is a party.

C. Usér Savings:

User savings' fall into two groups--tangible and intangible.

1. Tangibleﬁsavings would include the cost of field
trips, car mileage, expenses saved and any other

known and measurable savings.

2. 1Intangible savings result when the photolog was
used, but a field trip would not have been made if

it was not available.
' Examples might include:

a. Management review for familiarization in reviewing

project reports.

b Requésts for viewing by the California Highway

Commission.
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c. Refreshing memory for answering letters.

d. Satisfying curiosity as to type of facilities

or surroundings.

Using only tangible savings due to field trips saved,
car miles saved and measurable time savings,we arrived

at the following user savings on a statewide basisg:

l. For every man-hour of photolog system use, we are

saving four man-hours and 20 car-miles of travel.

2., Estimated savings Presently average about $800 per
month per district or over $100,000 per year
statewide. This gives a benefit/cost ratio of
1:2.6. That is, the system will pay for itself

in less than three years.

VIII. PROBLEMS:

A-

B,

wavwfastio.com

The late afternocon sun causes white milepost markers
to reflect too much light to be readable. Green inter-—

state milepost markers photograph much better than white

markers.

It is impossible to exactly match photolog mileage with
any of our other mileage systems because of equations,
non-add mileage and errors associated with these systems.
The photolog is still usable, however, because there

are usually enough known landmarks in the photos to
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identify the location. A close match of the photolog
mile with the post mile makes identification much faster
and easier, and for this reason it is desirable to strive

for accuracy in photologging.

Condensate from the roof-mounted airconditioner often
overflowed onto the windshield when the van decelerated.
This made it necessary to clean the windshield so the
camera view was not distorted. Under some conditions
the cqndensate would actually overflow into the van and
wet the console. Provision should be made to drain off
excess condensate so that it will not interfere with

photologging operations.

The truck was idle for about 25% of the time due +o

equipment malfunctions and servicing.

Malfunctions included:
l. AC power supply ~ inverter, alternator, voltage

regulator; relays, fuses and diodes.
2. Camera shutter - sheared pin after two million cycles.
3. Broken high voltage cable - eight feet long, 65 wires.
4. Broken fifth wheel brackets.

Service included:
1. Replacing tires on truck and fifth wheel.

2. Replacing brake linings.

wiw fastio.com
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3. Rebuilding automatic transmission
4, Repairing airconditioner bracket on engine
5. Norma; maintenance

E. Another problem was weather., We do not photoleg in
rain, low fog or snow. 2n early winter forced us out
of the mountains last year, but we were able to continue

in the southern part of the State.

F. The Vanguérd Moﬁion.Analyzer projectors are high
quality units, but they have given their share of
problems. It was essential to obtain a good service
agreement because we cannot be without a projector for

even a short period of time.

G. On certain freeways in the Los Angeles area it was
believed that continued high traffic volumes would
make it difficult or even hazardous to photolog. A
cartdp—mounted sign was designed and built for use on
a California Highway Patrol car which could follow the
photolog van and prohibit vehicles from passing and
. obstructing the camera view. Approximately 200 feet

of clear roadway is necessary for useful photography.

The sign was used once on the Harbor Freeway (405) in
Los Angeles. The photologging was watchéd by District

Freeway Operations people, and they felt that the sign

ClibPDF - www .fastio.com


http://www.fastio.com/

-36-

would not be needed. The remainder of the TLos BAngeles
Freeway System was photographed without the "DO NOT PASS"

sign.

Photologging was confined to off-peak traffic conditions

whenever practicable.

The cartop-mounted "DO NOT PASS" sign was given to the
California Highway Patrol. They are considering using
signs similar to this one in their "Fog Study". If
feasible, they plan to build up to 100 of these signs
for use on p;lot cars in fogbound areas. The cartop
racks, flashing lights, wire and flasher were borrowed

from the California Highway Patrol originally.

IX. CHANGES:
If we were doing it again we would consider making the

following changes:

A. Propane powered refrigerator is not required. An "ice
‘Chest" cooler would be adequate and it would not block

the driver's view. We only carry enough film for a

week, about 20 rolls.

B. Film changiné box not needed., A film change bag is
preferred because it can be used in the comfort of a
motel room at the end of each day. It algso required

less room.
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The film splicer we used is of the "wet" type. ,Emulsioﬁ-
is scraped from the film and cement is applied for joining.
A "dry" splicer makes butt joints that do not reguire
removal of emulsion, including some binary numbers. The

dry splice method appears to be a better method.

The fifth wheel is vulnerable to damage from other cars
whenever we park. We cannot back the truck with the

wheel down and this can sometimes be hazardous.

If another accurate method of determining distance can

be found, we would prefer to eliminate the fifth wheel.

A front wheel takeoff and steel belted tires is one

possible alternative.

X. UPDATING:

The usefulness of the system will diminish unless the photolog

is kept current. It was determined by a poll of our districts

that:

A,

ChhPD
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All new construction and major reconstruction should be

photologged immediately after completion.

High-volume, two-lane roads should be photologged every

two vears.

Freeways and other roads should be photologged at least

every five years.
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A continuing program of photolog updating was approved by

the Federal Highway Administration.

It is planned to update photography and photolog new routes
according to district needs and to include approximately 20
percent of all highways each year, so that the entire State

will be rephotographed every five years.

About 5,500 photolog miles (19% of the total highway system)

will be updated during 1972.
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APPENDIX - A
PHOTOS

Thumb pages here fo view seq&enﬁa/ photos. '
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DAY OF YEAR
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COUNTY

Qi ALA. 21  MRN, 41 SM. County Number
02 ALP, = 22 uPA 42 S.8. used in Blnary
03 AMA. 23 MEN. 43 ScL. Code

04 BUT. 24 MCR. 44 SCR.

05 CAL. 25 MOD. 45 SHA.

06 coL.. 26 MNO. 45 SIE.
07 C.C, 27 MON. 47 SIS,
08 D.N. 28 NAP, 48 SOL.
09 E.D. 29 NEV. 49 SON.
10 FRE. 30 ORA. 50 STA.

4 11 GLE. 31 " PLA. 51 SUT.
12 HUM, 32 PLU. 52 TEH.
13 IMP, 33. RIV. 83 TRL
- ~ 14 INY, 34 Sac. 54 TuL
IS5 KER. 35 SBT. 55 TuO.
16 KIN. 36 58D. 56 VEN.
17 LAK, 37 S.D.- 57 YOL.
i3 LAS. 38 S.F. ., 58 Yus.

12 LA, 32 S
20 MAD. 40 SLO.
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Ford Econoline Van, 302 C1D V-8 Engine,
Model E-250 105 Window Van with Cruise-
O-Matic transmission and alr conditioning,

: Fifth wheel for measuring 0.0l-mile increments
to an accuracy of 11/2%.
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35 mm Automax G-3 Cine-Pulse camera 1s mounted
at windshleld. Console is 1in foreground.

Data is recorded with an Adtrol Model RKBCD-15/10
Photocorder., Mlleage is displayed continuously
(center).
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Console, camera’and mount assembly.

Refrigerator (left) was uséd to store film,
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Propane tanks for gas refrigerator.

Special voltage regulator mounted
under ‘seat.
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Refrigerator and film change box obstruct
view to rear,

Editing color negatives,
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Positive film storage. U400-foot rolls
in cans hold up to 64 photolog miles.

Vanguard projector (simulated picture).
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. Photolog card file,

CALIFORNIA HIGHWAY MICROLOG STATUS CARD

NIST — CG - RTE

07-LA-10

ROLL NO.

50-31

STATUS LOG MILEAGE

0.00 - 46.77

ORIGINAL DATE FILMED

Oct. 14, 1970

MICRO LOG MILEAGE

0.00 - 46.98
46.98 - 999.98

OATE FILMED UPDATED — L\MITS

EQUATIONS

2=29-71 15.62 - 18.%3 realignment
1-15-72 5.25 = 25.50 Sign upgrading
CONTINUE ON REVERSE SIDE

HT-108-71

)

www fastio.com
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Fold-down cartop sign was not needed for

project.
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APPENDIX B

PHOTOLOG COORDINATORS
PROJECTOR TEMPLATE
CHECK LISTS
WORK SHEETS

CAMERA MOUNT
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GTATE OF QALIFORNIA
BEPARTMENT OF PUBLIC WORKS
DIVISION OF HIGHWAYS
‘Box 1499

N " B5807
BACRAMENTO, GALIF Rohert J. Datel, State Hwy. Engr.

4] bivision of Highways
Department of Public Works
1120 N Strest (Box 1499}

HERDQUARTERS

Eo e
T ——— Sacramento, California 95807

Division of Highways - Dist. 1
1656 Union 5t. {Box 3700])
Eureka, California 95501

=1
'
|
L 3 , Harold G. Larsen., Dist. Engr.
i
) Phone: (707) 442=5761

Herbert S. Miles, Dist. Engr.
Division of Highways - Dist. 2
1657 Riverside DPrive {Box 2107)
Redding, California 96002
Phone: (916) 241-3121

L w i
- Joan_Canizares!

' i'

San Helwer, Dist. Engr,
Division of Highways — Dist. 3
703 B Street (Box 211)
Marysviile, California 95902
Phone: (916) 743-5421

Thomas R. Lammers, Dist. Enge.
Divisicn of Highways - Dist. 4

150 ¢ak St. (Box 3366) Rincon Annex
Sen Francisco, California 94119
Pheone: (415) S$¥-1820

E. Frank Gregory, Dist. Engr,
Division of Highways - Dist. 5

50 Riguera St, (Box 841)

San Luis Obispo, Califernia 93402

aence NeViS (H.Q-) Phone: (805) 543~6000

L .
iy ” ™ \.‘\ Robert E. Ramey, Dist. Engr.

- Y Divisicn of Highways - Dist. 6
1352 W. clive Ave. {Box 1352)
3 Fresng, Califocrnia 93715
TR Fhone: (209) 268-5331

E L0
%y Dick Lieder
%, "" N

Y \F
“ .
Jim Jelinek
® \\ L
it e ) 9 \\ k4

NMarvin E. Metzler \

o

TR

Haig Ayanian, Dist, Engr,

.

pivision of Highways — Dist. 7

120 5. Spyring St. ik
P. 0. Box 2304, Terminal Annex

Los:Angeles, California 90054

Phone: (213} 620=-3030
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PHOTOLOG ‘
CAMERA MOUNT

(5)Cap screws
Hex. Sucket §* 8" %" Steel plate

welded to bracket

4 holey threaded to fit

Huber- Mount, Type 185,

Curved to fit Model D

top of dashboard

Lo 2t /
L 7
o) S/ Camera mount
- m Ll ars=eersT==——s—mem o= il' " attached t o
W Q) $ dash of van
ﬁﬁ@ EJ‘}H--J.‘-UM-.hulrhllu.’ulu;‘j!ui’nu.-lllj‘l.'-lrnl e \'.l lll V
- o

i %

/ —h

» ’ - i
: 2 J, - - 1
- P ]

/ %¢ vob P L
/2 ”l ”J
4 - - ” -
. e 2
B - L
4 ,/ "/
{4)Cap screws be s
Hex, Socket /” £_:‘3~ /,l"
Shaped to fit [En

bottem of gieve .
bon. ’ i \
51:) Tack weld to
. 1

web bracket
35" Steel Bracket

PROJECTOR
TEMPLATE

1 Q ] 2 3 4 3

Transparent template placed on viewevr face to
measure width of pavement or shoulder.

www fastio.com
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CALIFORNIA PHOTOLOG SYSTEM

Truck Check Lists and Supplies

PHOTOLOG SUPPLY LIST
' (IN TRUCK) .

20 rolls film,

6 magazines.

Photolog work sheets.
Processing orders(01ne chrome)
Mailling labels,

Diary.

District maps. -
Status of nghways .
Felt pens, pens, pencils
Masking tape.

Nylon tape.

Window Cleaner,

Window cleaning towels.
Spare camera springs
Scissors.

Tool kit.

Tire pump.

Tire guage.

Changing bag.

Dark cloth,

Tooth brush.

Schematic of equipment.
Slow-blow fuses.

TRUCK MAINTENANCE CHECK
(FRIDAY)

Check diary for dilscrepancies.
Make 1l1list for maintenance
Check tires.

Iube 5th wheel,

Battery water level,
Transmission fiuid,

Check ammeter.

Check all lights.

Check wipers.

Horn,

STARTING CHECK
(MONDAY)

Check general supply list.
Check itinery. (week)

Auto maintenance complete,
Daily check list.

www fastio.com
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STARTING CHECK
(DAILY)

Check day's itinary.
Check 5th wheel pressure,
Reefer operating.

All magazines loaded.
Windshield clean.

Dark cloth in place.
Lens cap off.

Clean gate.

Clean lens,

Distance on infinity.
AEC set.

Shutter set.

Test Adtrol.

Pre-set starting data.

ENDING CHECK
(DAILY)

Iens cap in place,

Dark cloth over camera.
Cover on Adtrol.

Complete dally log.

Diary.

Unload magazines.

Reload magazlnes,

Ship film,

Figure tomorrow's itinery.
Gas truck.

Call Sacramento on Wednesday.

ENDING CHECK
(FRIDAY)

Daily ending check.

Check supply, note needs.
Clean truck.

Car maintenance, note needs.
5th wheel tire wear,

Butane tanks full.

New weekly itinery.

Fill out Photolog Schedule.
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WORKSHEETS

EXAMPLE

A.

www . fastio.com

California State Highway Log - County odometer mile is the
game as the photolog mile, Notice the difference in mile-
age caused by the equation in the post mile at Odometer
Mile 4,790, -

District Route Map - Portion of District 05 map. Routes
are colored when photologged. Post miles are shown on map,
not odometer miles.

Micro Log Work Sheet - Shows last digilt of year, Jullan
calendar date, number of county, dlstrict, start and end of
photolog mileage, highway log mileage, and remarks,

Shipping Forms (Negatives) - Top, gummed mailing label is
affixed to outside of negative box. Bottom, form placed
inside negative box. '"No. ML" is the Jullan date shipped
and should agree with the "Date', i.e., No. ML 200 is the
same as July 19, This was arbltrarily selected for identi-
fication only,

Editing Cutoff List - Sample sheet showing l1imits of mileage
in Rolls 46 through 55 in District 07. Center column shows
highway log odometer miles. Ascending and descending photo-
log mileage is shown on each side of center column. Brackets
show the limits within each film roll.

Shipping Form (Positives) - Order form for obtaining two
positives of edited negative rolls.

Check List - Record of film rolls sent and returned from
processing. Shows limits and roll number, This information
is transferred to Exhibit 9 when poslitives are returned.

Invoice of Contents - Shipping order for sending positives

to districts. FEach district's form was preprinted and only
the roll numbers and shipping date are needed. Shipping is
via United Parcel Service.

Film Log - Shows contents of all film rolls in lilbrary. Each
district maintains these sheets near the projector. These
sheets must be used to find the proper roll number after the
county, route, and odometer mlie are known.

Status Cards - These cards fit a Rolodex card holder, Updating
information will be stored on the cards.

Photolog Use Sheet - Thils sheet provides information on the
use and user of the system. Man-hours saved is our prime
method for making cost effectiveness studies. Each district
sends completed sheets to a Headquarters coordinator for
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~55.
EXAMPLE
review. ‘Districts are informed of any new uses found on the

reporting forms.

I.. Photolog Status - Monthly progress report of photologging.
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MICRO LOG WORK SHEET ExampPLE — O

CROLL'YR DAY  CO. RTE. DIST .SOM EOM BEOM. REMARKS

LAl el ¥ 70 13| o2.40 g.30]1 _8.320 _
Ll el (sl T0 13l .00 | [3.10] 13,09 ImeRls
it ole2r Pl 7o (3 )2.106 | 24,171 2420 [coB YT 0
i1 ola33 |0 70 |3 oo | 7. % | 7.35 |d Noel ]
A Al plan3 oy 70 |31 7. 4 B | T 3L lomwd DisT
“lalolaa3dledl o |21 354t {4515 | HE 07 | C "
12leil33 1821 70 |2l o.00 A2.83 1 22,93 {ond Aol
1Bl zl2a3 |32V 7e |2| 2%.93 ¢ 33. 05| 38,83 huse £9
131 elR23 [32) £9 |2l S.9¢ | 42,15 | 42,33 |wme 36
Slelax3 |32l £912] y2,1F | A9.87 | 29.59 M )47
131pla23 32| |47]|2 ¢.00 &. 00 600 |endroel
il o]223 |32 14712 g.e0 .54 9.56 (Lo tume
vyl otaa3 [ VS| 147({2] 0,00 177 [r1% }wm: 36 |
e lal223118 14T 77| 000 ) poo |Co. fene |
Al olead (32 1471 4.54 D00 2.2¢ | hwme £R
[H]| 01223 132] $91olR9.57| £/ | £ 7/ |June 70
Al o228 [32] 7013 33 o5 $7.43 lend N ol
ll Kol 9’&’23 32, "70 2 5-7-43 ‘_i‘.f'a 50 q.fr.S'B eo...éf/'h@
w1571 ple23 1/81 T2 0,00 .55 | 2.87 |Co. Lieo |
Al 21223 |1 | 3952 4, 61 d.00 0.00 &.-W'_
Nslolaa3 gl 395702 R 1 B | 2 20 D200 |MEV. ST, Beve,
o 5
T
22 °
639 u
3iTEg
6§ .05 g
ruz b
ES g
i
SOM - Starting Odoimeter Mile
AEOM - Actual Ending Odometer Mile % 7o 2"2 8" {L

- BEOM — Book Ending Odomster Mile y /C
i///fo

C\m_PD MV [a lio.com
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FROM:

DIVISION OF ADMINISTRATIVE SERVICES
1120 N STREEY

SACRAMENTO, CALIF, 95814

TO:
CINE CHROME LABQRATORIES, ING.

4075 TRANSPORT STREET
PALO ALTO, CALIF, 94303

PHONE: 321-85678

no.ML_ 200
Date M

TO: CINE CHROME LABORATORIES
4075 Transport St.
Palo Alto, Calit, 94303

1. This package contains:

o rolls, a total of 0 feet of 35mm film
type _&ﬁ_ %M

EXPQSED FILM TO BE PROCESSED

<g DO NOT PRINT. )

3. Photo order No. ML & must appear on the packing memo.

4. This work to be charged against contract No. 13824 .

5. Ship this material via UPS TO

TO: DIVISION OF HIGHWAYS
1415 — 11th Street
Sacramento, Calif. 95814

Atten: W. R. Chaney

wavwfastio.com

BYATE OF CALIFORNIA

PEPARTNENT OF FUBLIC WORKS

DIVISION OF HIGHWAY

Box 1499

SACRAMENTO, CALIF.

el A
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STATE OF CALIFORNIA ~ =

ExAMPLE - E

oo oF s AMSTRICT =07
sACRAMEN:t:.x é::.slr-'. 95807
]
Covnty ; Route | .Ascendling M’ﬁs?j,e— | Descanding  Milesge. ..
~ | \Mire-tep 0000 Heydey ODM. | Micww=ley. oo.M 4‘&1—-4"—!9'&:-
, - “z.0f
LA |-¢"7/ D00 ~2:0L | p. o - St 2020 0,02 ] _
F; 46 4-7:/ P
Z.A 145 it ~z208 2:00 = 34,03 TIhOE -FLLLE
] - o
- !53' T @00 — (786 o200~ /7.80 V1786 ~ 997 73 _
e . |
2 i57 L ll-t86es 99z, 1/5.60-15.87 1933 ~15.65" N
— P | I/Z'e e doePp2n 192 40-28.23 1 2828-22.44 49 /P
LA |57 o000 4,39 2.00-_ 403 |.4.39-997.F8
I ot -y
l L N
LA o M ampo—8088 | 0.00-32.23 2043 999.4% | —
_YPiuse L | s/ P
LA | 66. 0. 00.0.5,.325 0.00~- 5. 34 L PNy
‘. i f— L
24 7/ f.eco-44z2 0,00~ 479 492 ~0.00 1
[
Qlﬂ ! 72 L00= 1209 2.00=- /M, G2 TE P ' ¥ o
. -- -. . I B A
LA P .)=72 2012002 2,00~ /3. 4% 12.54~ 2.0 52 I/P
. X . E £
I ‘ _
G2 1 73 L - 5. B2 2.40-5.98 82— p.00
o | |
Ora i 74 .00~ f4.74 2,00 )5, &0 (&7 = 0-00
! i | -
—4;‘4 - ; IO ﬂL\ L7 2T L7, =~ 3.25 3, 22 =172 ‘
_ora R 70.'(5'4- 050~ _J3.04 o Eo-ld.o4 | 1804- 0.50 55 B[A:
- ) 1 ) )
|
l «
-y =3 -
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STATE OF CALIFORNIA
DXPARTMENT OF PURLIC WORKS
DIVISION OF HIGHWAYS
Box 1498
SACRAMENTO, CALIFE, S5807

No. PML __3__&_2'_

- Date MM 4
TO: CINE CHROME LABORATORIES

4075 Transport St.
Palo Alto, Calif. 94303

1. This package contains:
__z_Q_rolls, a total of __’_—.‘.‘00 feet of 35mm film

of PROCESSED Eastman Color Negative.
2. Please make TWO prints per contract instructions.
3. Order No. PML. _3_2__2,__ must appear on the packing memo.
4. This work is to be charged against contract No. 13824 .
5. Ship the original and prints via UPS

TO: DIVISION OF HIGHWAYS
1415 — 11th Street
Sacra{amento, Calif. 95814

Atten: W. R. Chaney

ClihPD wwwLfastio.com
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Roll

o0/-28 X

02-02X

ClibPD www fastio.com

PML 322 Examee — G
- 20 volls
Co. Rie Mile Date Shiped
Mey, -2 6/ 0-00 - /572 + .&%"9"
HMen-27/ O/ - /0-5‘3} AN
//z/m 27/ 0.00 ~ 0.32_
Te4- 172 0.0) - &.93 /\\
Sis - 263 000 - &.32, \r\/f
ShHa- >»73 | 0-00 ~ /557
Sac-§ 23.28 =34 6% ’Lllﬂ\
Yor-5 000 —2753
But-720 3532 — 0.00 ,’\‘
Yub - 70 24./6 - 98958 U
Sy#-70° & 4% - 008
Ply -S5O $565— 007 hﬂ:?'
. Al
S~ </ Zo¥ - 757.F¢ 'L/L
47 -/ 951 - 999.97 |
/%;,i -/5C o000 — $5/7 N
SBY /56 003 - /544 \V
SB =176 000 = [0 FF
S&F /80 0:00 — R0:03
SBft +50 20.88 = 0:.05 A
SE—/7 6 /094 — p.00 ,b/’lf
S&f - /56 /5.43 — p.03 |
MOH—/.S'Q S/y - OO0

DEPARTMENT OF PUPLIC WORKS

DIVISION OF HIGHWAYS
B 9

oX 149
SACRAMENTO. CALIF. 85807
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BTATE &F CALIFORNIA

DEFPARTMENT OF PUBLIC WORKZ
——
DIVISION OF HIGHWAYS E_XAMPLE H
Box 1498 STATE OF CALIFORNIA

SACRAMENTO. CALIF. 83807 e b ARTMENT OF PUBLIC WORKS
INVOICE, OF CONTENTS

TO FILE HO.
Mr. H. Ayanian - 07
-
Attention Mr. Bill Sumner REQUEST DATED
Microlog Coordinator —
™
FROM  clarence Nevis
Headguarters--Traffic
CONTEME Microlog Project
. } Description . Quantity
;@f Noc.
or—
7S 7 Lol
o7- 20 —_—
o07- 2/
o7 - 28
o7- 30
o7- 3/
%
EXPENDITURE SPECIAL DESIGNATION
- SOURCE CHARGE | AUTHORIZATION (USE WHEN APPLICAELE:
GEN LED. {sus.aceT { .. T;ﬁ%’{%‘ﬁ%:—g?io OBJECT
MatNT w olroure wo | 5 ‘::: RE’:(TCSR ::ﬁ_’;
DIST. .UNlT DIST. UNIT WORK ORDER NO. a glm\
T v ' L 1 1 ] I ]
1335]_————--———--904[50]. R [ A )
ADDRESS ALL 1 s Py g
QUESTIONS TO ! . S R N L L '
HOW SENT ' DATE
U.P.S. SHIPPED 1’2‘ Zz‘ /’7/
itle or Position)
Assoc. Hwy.
bEngr.

A ose ForM HSS-110

ClibPDF - www .fastio.com
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BYATR OF CALIFORHIA

DEPARTMENT OF PUBLIC WORKS

DIVISION OF HIGHWAYS

Box 149%
SACRAMENTO, CALILF.

95807

CALIFORNIA HIGHWAY MICROLOG
DISTRICT __05

Roll No. Co./Rte. Microlog Mileage | Status Log ¥lleage
10 S.B=1 .00 28, 04 0.00 — #8.58
11 S.B=1 9E L9~ 004 29.858 — £.00
12 SLO=-1 :é.da\ - 27,00 .00 = 372.00
13 _8L0-1 3700 - .00 |22.00-&-00
14 SLO-1 :{37,0/-'.766 38 3701~ 74.22
15 SLO-l PG, A2 - 27 OF V422 - 7.0
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